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Main result {#Sec2}
===========
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                \begin{document}$\gamma>1$\end{document}$), *where the parameter* *γ* *satisfies *([5](#Equ5){ref-type=""}).

Lemma [3](#FPar4){ref-type="sec"} will be used in the proof of Corollary [1](#FPar10){ref-type="sec"}.

Lemma 4 {#FPar5}
-------

\[[@CR17], Theorem 3.2\] *Let* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$A=[a_{ij}]$\end{document}$ *be an* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$n\times n$\end{document}$ *row strictly diagonally dominant* *M*-*matrix*. *Then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \big\| A^{-1}\big\| _{\infty}\leq\sum_{i=1}^{n} \Biggl(\frac{1}{a_{ii}(1-u_{i}(A)l_{i}(A))}\prod_{j=1}^{i-1} \frac {1}{1-u_{j}(A)l_{j}(A)} \Biggr), $$\end{document}$$ *where* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$u_{i}(A)=\frac{1}{|a_{ii}|}\sum_{j=i+1}^{n}|a_{ij}|$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$l_{k}(A)=\max_{k\leq i\leq n} \{\frac{1}{|a_{ii}|}\sum_{\small\substack{j=k,\\j\neq i}}^{n}|a_{ij}| \}$\end{document}$, *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\prod_{j=1}^{i-1}\frac{1}{1-u_{j}(A)l_{j}(A)}=1$\end{document}$ *if* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$i=1$\end{document}$.

Lemma 5 {#FPar6}
-------

(\[[@CR12], Lemma 3\])

*Let* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\gamma> 0$\end{document}$ *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\eta\geq0 $\end{document}$. *Then*, *for any* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x\in[0,1]$\end{document}$, $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\frac{1}{1-x+\gamma x} \leq \frac{1}{\min\{\gamma,1\}} $$\end{document}$$ *and* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\frac{\eta x}{1-x+\gamma x} \leq\frac{\eta}{\gamma}. $$\end{document}$$

Lemma 6 {#FPar7}
-------

(\[[@CR11], Lemma 5\])

*Let* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$A=[a_{ij}]\in\mathbb{R}^{n\times n}$\end{document}$ *with* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$a_{ii}>\sum_{j=i+1}^{n}|a_{ij}|$\end{document}$ *for each* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$i\in N$\end{document}$. *Then*, *for any* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{i}\in[0,1]$\end{document}$, $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \frac{1-x_{i}+a_{ii}x_{i}}{1-x_{i}+a_{ii}x_{i}-\sum_{j=i+1}^{n}|a_{ij}|x_{i}} \leq \frac{a_{ii}}{a_{ii}-\sum_{j=i+1}^{n}|a_{ij}|}. $$\end{document}$$

We now give the main result of this paper by using Lemmas [1](#FPar2){ref-type="sec"}, [2](#FPar3){ref-type="sec"}, [4](#FPar5){ref-type="sec"}, [5](#FPar6){ref-type="sec"}, and [6](#FPar7){ref-type="sec"}.

Theorem 2 {#FPar8}
---------

*Let* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$M=[m_{ij}]\in\mathbb{R}^{n\times n}$\end{document}$ *be a* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$B^{S}$\end{document}$-*matrix and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$X=\operatorname{diag}(x_{1},x_{2},\ldots,x_{n})$\end{document}$ *with* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ x_{i}=\left \{ \textstyle\begin{array}{l@{\quad}l} \gamma, &i\in S,\\ 1, &otherwise, \end{array}\displaystyle \right . $$\end{document}$$ *such that* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\tilde{M}:=MX$\end{document}$ *is a* *B*-*matrix with the form* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\tilde{M}=\tilde{B}^{+}+\tilde{C}$\end{document}$, *where* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\tilde{B}^{+}=[\tilde{b}_{ij}]$\end{document}$ *is the matrix of* ([3](#Equ3){ref-type=""}). *Then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \max_{d\in[0,1]^{n}}\big\| M_{D}^{-1} \big\| _{\infty} \leq \sum_{i=1}^{n} \frac{(n-1)\max\{\gamma,1\}}{\min\{\widehat{\beta }_{i},x_{i}\}}\prod_{j=1}^{i-1} \frac{\tilde{b}_{jj}}{\widehat{\beta}_{j}}, $$\end{document}$$ *where* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\widehat{\beta}_{i}=\tilde{b}_{ii}-\sum_{k=i+1}^{n}|\tilde {b}_{ik}|l_{i}(\tilde{B}^{+})$\end{document}$, *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\prod_{j=1}^{i-1}\frac{\tilde{b}_{jj}}{\widehat{\beta}_{j}}=1$\end{document}$ *if* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$i=1$\end{document}$.

Proof {#FPar9}
-----

Since *X* is a positive diagonal matrix and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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                \usepackage{amsbsy}
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                \usepackage{upgreek}
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                \begin{document}$M_{D}= I-D+DM=(X-DX+D\tilde{M})X^{-1}$\end{document}$. Let $\documentclass[12pt]{minimal}
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                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\tilde{M}_{D}=X-DX+D\tilde{M}$\end{document}$. Then $$\documentclass[12pt]{minimal}
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                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
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                \begin{document}$$\tilde{M}_{D}=X-DX+D\tilde{M}=X-DX+D\bigl(\tilde{B}^{+}+ \tilde{C}\bigr)=\tilde {B}_{D}^{+}+\tilde{C}_{D}, $$\end{document}$$ where $\documentclass[12pt]{minimal}
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                \usepackage{wasysym} 
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                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\hat{b}_{ij}=\left \{ \textstyle\begin{array}{l@{\quad}l} x_{i}-d_{i}x_{i}+d_{i}\tilde{b}_{ij}, &i=j,\\ d_{i}\tilde{b}_{ij}, &i\neq j, \end{array}\displaystyle \right . $$\end{document}$$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\tilde{C}_{D}=D\tilde{C}$\end{document}$. By Lemma [2](#FPar3){ref-type="sec"}, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
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                \usepackage{mathrsfs}
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                \usepackage{amsfonts} 
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                \usepackage{amsbsy}
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                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \begin{aligned}[b] \big\| M_{D}^{-1}\big\| _{\infty}&\leq \big\| X^{-1}\big\| _{\infty}\cdot\big\| \tilde{M}_{D}^{-1}\big\| _{\infty}\\ &\leq \big\| X^{-1}\big\| _{\infty}\cdot\big\| \bigl(I + \bigl( \tilde{B}^{+}_{D}\bigr)^{-1}\tilde{C}_{D} \bigr)^{-1} \big\| _{\infty}\cdot\big\| \bigl(\tilde{B}^{+}_{D} \bigr)^{-1} \big\| _{\infty}\\ &\leq \max\{\gamma,1\}\cdot(n-1) \cdot\big\| \bigl(\tilde{B}^{+}_{D} \bigr)^{-1} \big\| _{\infty}.\end{aligned} $$\end{document}$$

Next, we give an upper bound for $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\|(\tilde{B}^{+}_{D} )^{-1} \|_{\infty}$\end{document}$. Notice that $\documentclass[12pt]{minimal}
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                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\tilde{B}_{D}^{+}$\end{document}$ is an *SDD* *Z*-matrix with positive diagonal entries, and thus $\documentclass[12pt]{minimal}
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                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\tilde{B}_{D}^{+}$\end{document}$ is an *SDD* *M*-matrix. By Lemma [4](#FPar5){ref-type="sec"}, we have $$\documentclass[12pt]{minimal}
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                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \big\| \bigl(\tilde{B}^{+}_{D} \bigr)^{-1} \big\| _{\infty}\leq \sum_{i=1}^{n} \Biggl(\frac{1}{(x_{i}-d_{i}x_{i}+d_{i}\tilde{b}_{ii})(1-u_{i}(\tilde{B}^{+}_{D})l_{i}(\tilde {B}^{+}_{D}))}\prod _{j=1}^{i-1}\frac{1}{1-u_{j}(\tilde{B}^{+}_{D})l_{j}(\tilde {B}^{+}_{D})} \Biggr), $$\end{document}$$ where $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ u_{i}\bigl(\tilde{B}^{+}_{D}\bigr)=\frac{\sum_{j=i+1}^{n}|\tilde {b}_{ij}|d_{i}}{x_{i}-d_{i}x_{i}+\tilde{b}_{ii}d_{i}}, \quad\text{and}\quad l_{k}\bigl(\tilde{B}^{+}_{D}\bigr)=\max _{k\leq i\leq n} \biggl\{ \frac{\sum_{\small\substack{j=k,\neq i}}^{n}|\tilde{b}_{ij}|d_{i}}{x_{i}-d_{i}x_{i}+\tilde{b}_{ii}d_{i}} \biggr\} . $$\end{document}$$ By Lemma [5](#FPar6){ref-type="sec"}, we deduce for each $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
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                \usepackage{amsfonts} 
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                \usepackage{mathrsfs}
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                \begin{document}$$ l_{k}\bigl(\tilde{B}^{+}_{D}\bigr)=\max_{k\leq i\leq n} \biggl\{ \frac{\frac{\sum_{\small\substack{j=k,\neq i}}^{n}|\tilde{b}_{ij}|}{x_{i}}d_{i}}{1-d_{i}+\frac{\tilde {b}_{ii}}{x_{i}}d_{i}} \biggr\} \leq \max_{k\leq i\leq n} \Biggl\{ \frac{1}{\tilde{b}_{ii}}\sum_{\small\substack{j=k,\neq i}}^{n}| \tilde{b}_{ij}| \Biggr\} =l_{k}\bigl(\tilde{B}^{+}\bigr)< 1, $$\end{document}$$ and for each $\documentclass[12pt]{minimal}
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                \usepackage{upgreek}
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                \usepackage{mathrsfs}
                \usepackage{upgreek}
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                \begin{document}$$ \begin{aligned}[b] \frac{1}{(x_{i}-d_{i}x_{i}+d_{i}\tilde{b}_{ii})(1-u_{i}(\tilde{B}^{+}_{D})l_{i}(\tilde {B}^{+}_{D}))}&= \frac{1}{x_{i}-d_{i}x_{i}+d_{i}\tilde{b}_{ii}-\sum_{j=i+1}^{n}|\tilde {b}_{ij}|d_{i}l_{i}(\tilde{B}^{+}_{D})} \\ &= \frac{\frac{1}{x_{i}}}{1-d_{i}+\frac{d_{i}}{x_{i}} (\tilde{b}_{ii}-\sum_{j=i+1}^{n}|\tilde{b}_{ij}|l_{i}(\tilde{B}^{+}_{D}) )} \\ &\leq \frac{1}{\min \{\tilde{b}_{ii}-\sum_{j=i+1}^{n}|\tilde{b}_{ij}| l_{i}(\tilde{B}^{+}),x_{i} \}} \\ &=\frac{1}{\min \{ \widehat{\beta}_{i},x_{i} \}}.\end{aligned} $$\end{document}$$ Furthermore, according to Lemma [6](#FPar7){ref-type="sec"}, it follows that for each $\documentclass[12pt]{minimal}
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                \begin{document}$$ \begin{aligned}[b] \frac{1}{1-u_{j}(B^{+}_{D})l_{j}(B^{+}_{D})}&=\frac{1-d_{j}+\frac{\tilde {b}_{jj}}{x_{j}}d_{j}}{1-d_{j}+\frac{\tilde{b}_{jj}}{x_{j}}d_{j}-\frac{\sum_{k=j+1}^{n}|\tilde{b}_{jk}|}{x_{j}} d_{j} l_{j}(B^{+}_{D})} \\ &\leq\frac{\tilde{b}_{jj}}{\tilde{b}_{jj}-\sum_{k=j+1}^{n}|\tilde{b}_{jk}|l_{j}(\tilde{B}^{+})}=\frac{\tilde {b}_{jj}}{\widehat{\beta}_{j}}.\end{aligned} $$\end{document}$$ By ([9](#Equ9){ref-type=""}) and ([10](#Equ10){ref-type=""}), we derive $$\documentclass[12pt]{minimal}
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                \begin{document}$$ \big\| \bigl(\tilde{B}^{+}_{D} \bigr)^{-1} \big\| _{\infty}\leq \sum_{i=1}^{n} \frac{1}{\min\{\widehat{\beta}_{i},x_{i}\}}\prod_{j=1}^{i-1} \frac{\tilde{b}_{jj}}{\widehat{\beta}_{j}}. $$\end{document}$$ Now the conclusion follows from ([8](#Equ8){ref-type=""}) and ([11](#Equ11){ref-type=""}). □

Remark here that when the matrix *M* is a *B*-matrix, then $\documentclass[12pt]{minimal}
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Corollary 1 {#FPar10}
-----------
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Remark 1 {#FPar12}
--------

From Example [1](#FPar11){ref-type="sec"}, it is easy to see that each bound ([4](#Equ4){ref-type=""}) or ([7](#Equ7){ref-type=""}) can work better than the other one. This means it is difficult to say in advance which one will work better. However, for a $\documentclass[12pt]{minimal}
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To measure the sensitivity of the solution of the *P*-matrix linear complementarity problem, Chen and Xiang in \[[@CR5]\] introduced the following constant for a *P*-matrix *M*: $$\documentclass[12pt]{minimal}
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Similarly to the proof of Theorem 2.4 in \[[@CR1]\], we can also give new perturbation bounds for $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$B^{S}$\end{document}$-matrices linear complementarity problems based on Theorem [2](#FPar8){ref-type="sec"}.

Theorem 3 {#FPar13}
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Similarly, by Corollary [1](#FPar10){ref-type="sec"} and Theorem [3](#FPar13){ref-type="sec"}, we can derive the following corollary.

Corollary 2 {#FPar14}
-----------
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Conclusions {#Sec3}
===========

In this paper, we give an alternative bound for $\documentclass[12pt]{minimal}
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